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1.0 INTRODUCTION

1.1 GENERAL

Upon request of General Services Administration (GSA), Burns and McDonnell Engineering Company,
Inc. (Burmns & McDonnell) completed an off-site groundwater investigation for the Hardesty Federal
Center located at 601-607 Hardesty Avenue in Kansas City, Missouri (Site) (see Figure 1). The

investigation was conducted within residential/commercial areas located north and east of the Site.

1.2  INVESTIGATION PURPOSE AND OBJECTIVES

The overall purpose of the off-site investigation was to evaluate the potential presence of impacted
groundwater that may be associated with former activities at the Hardesty Federal Center.

The investigation activities were conducted specifically to achieve the following objectives:

¢ Determine the magnitude and extent, both vertically and laterally, of off-site volatile organic
compound (VOC) contamination in groundwater.

¢ Evaluate potential off-site human health risks due to groundwater contamination.

» Develop an initial list of remedial options for off-site groundwater contamination, if necessary.

# Evaluate on-site remedial options for existing on-site contamination.

1.3 REPORT ORGANIZATION

This Investigation Report is organized in the following manner:

* Section 1.0 outlines the project purpose and objectives of the investigation along with a review of
previous Hardesty Federal Center investigations.

¢  Section 2.0 summarizes the specific field activities conducted for the investigation.

* Section 3.0 consists of a summary of the investigation results

* Section 4.0 provides the off-site risk evaluation.

s Section 5.0 provides conclusions derived from the investigation.

» Section 6.0 provides the off-site remediation evaluation.

s Section 7.0 consists of the references noted in this report.
The following appendices are located after the main text of the report:

* Appendix A — Investigation Work Plan
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* Appendix B — Environmental Priority Service Analytical Reports
* Appendix C — Analytical Management Laboratory Analytical Reports
s  Appendix D - Geotechnology Analytical Reports

1.4 SUMMARY OF INVESTIGATION APPROACH
The letter entitled Work Plan for Off-Site Groundwater Investigation Hardestv Federal Center, dated
April 19, 2004 (Burns & McDonnell, 2004), was prepared to define the scope of work and procedures to

be followed for the investigation. The letter document served as the Work Plan for the investigation. A

copy of this letter is provided in Appendix A of this report.

Field investigation activities were completed according to the Work Plan from May 10, 2004 through
May 13, 2004. Activities conducted during the field investigation included direct push sampling for
collection of subsurface soil, soil gas, and groundwater samples. Off-site groundwater samples were
collected at locations north and east of the Site to evaluate potential VOC contaminant migration
exceeding Missouri Department of Natural Resources (MDNR) Cleanup Levels for Missouri (CALM)
Groundwater Target Concentrations (GTARC) (MDNR, 2001). Off-site groundwater locations were
selected based on hydrogeologic conditions of the Site and previous investigation results. One subsurface
soil sample was collected from a location upgradient of the Site for risk evaluation purposes. In addition,
soil gas samples were collected from two on-site locations in the northeast comer of the Site to evaluate a
potential additional source of contamination. All investigation activities were completed following

methods and procedures described in the Work Plan.

1.5 PREVIOUS INVESTIGATIONS / REPORTS
Prior to conducting the investigation a review of available reports was conducted to provide useful
background data and help determine previous extent and historical levels of any localized contamination.

A review of the following two documents was conducted.

Off-Site Groundwater Investigation Report
A review of data provided in the September 9, 2003, Off-Site Groundwater Investigation Report

{Terracon, 2003a) was conducted to provide historical off-site groundwater information. Groundwater

sampling was conducted at off-site locations northeast of the Site boundaries.

Groundwater data provided in the report indicated the presence of VOC contamination off-site to the
northeast. VOCs detected during the investigation included trichloroethene (TCE), cis-1,2-dichloroethene
(cis-1,2-DCE), and naphthalene. Of the VOCs detected, only TCE exceeded the MDNR CALM GTARC
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action levels. TCE concentrations within off-site groundwater ranged from 4.4 micrograms per liter

(ng/L)to 229 pg/L.

On-Site Groundwater Investigation Report

The On-Site Groundwater Investigation Report completed by Terracon dated August 20, 2003 (Terracon,
2003b) was also reviewed prior to the investigation to provide additional data.

Groundwater data provided in the report indicated the presence of VOC contamination on-site. VOCs
commonly identified in groundwater included 1,1-dichloroethene (1,1-DCE), cis-1,2-DCE, trans-1,2-
dichloroethene (trans-1,2-DCE), 1,1,2,2-tetrachloroethane (PCA), tetrachloroethene (PCE), 1,1,2-
trichloroethane (TCA), TCE, chloroform and vinyl chloride. Of the VOCs detected, 1,1-DCE, PCA,
PCE, TCA, TCE, and vinyl chloride were detected above the MDNR CALM GTARC levels, with PCA
and TCE being detected most frequently.

According to the soil data collected during the On-Site Groundwater Investigation Report, soil samples
collected above the groundwater table did not appear to be impacted above the MDNR CALM soil target
concentration (STARC) and Leaching to Groundwater values.

& ok ok ok
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2.0 FIELD INVESTIGATION

2.1 GENERAL

The overall objective of the investigation was to collect data necessary to further define and evaluate off-
site groundwater contamination migrating from the Site. The field investigation focused on areas to the
north and east where previous investigations have identified off-site groundwater contamination and
where contaminants were likely to migrate based on the geologic and hydrogeologic conditions of the

area. This section presents details of specific field activities performed to achieve project objectives.

Field investigation activities were conducted following procedures described in the Work Plan (Burns &
McDonnell, 2004). Direct-push drilling was utilized to conduct field investigation activities. These

activities included:

* (roundwater Sampling

*  Spil Gas Sampling

s Subsurface Soil Sampling (for risk evaluation purposes)
*  On-site Analysis of Contaminants of Concern

* Laboratory Confirmation Analysis

Contaminants of concern (COCs) consist of ¢is-1,2-DCE, PCE, and TCE.

2.2 INVESTIGATION ACTIVITIES

A total of 16 direct push borings were completed for the collection of off-site groundwater samples (see
Figure 2). Of the 16 direct push borings completed, only nine locations accurnulated enough groundwater
to be sampled. Groundwater samples were collected from SP-1, SP-4, SP-3, SP-6, SP-7, SP-8, SP-9, SP-
10, and SP-16. Sample locations SP-2, SP-3, SP-11, SP-12, SP-13, SP-14 and SP-15 were dry and unable
to be sampled.

Samples were collected from two distinct depth intervals, where possible, to determine vertical
distribution of potential groundwater contamination; the shallow zone (located within the first 10 feet of
groundwater encountered) and the deep zone (located within the last 10 feet of groundwater above
refusal). A total of 12 groundwater samples were collected and analyzed on-site using a field gas
chromatograph (GC). Both shallow and deep zone samples were collected from locations SP-1, SP-4,
SP-7, and SP-10. Due to low sample recovery and/or shallow groundwater thickness, only one
groundwater sample was collected from locations SP-5, 5P-6, SP-8, SP-9, and SP-16. At sample
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locations SP-8 and SP-9, the borehole was left open overnight to accumulate encugh groundwater for
sample collection. Samples collected from SP-8 were submitted for off-site laboratory analysis only, as
the on-site laboratory had demobilized the previous day. Samples collected from SP-9 were analyzed by
both the on-site and off-site laboratories. All groundwater samples collected for on-site analysis were
analvzed for cis-1,2-DCE, TCE, and PCE.

In addition to on-site analysis, split groundwater samples were sent to an off-site analytical laboratory for
confirmation VOC analysis (by method 8260) at a rate of one per every four samples collected. A total of

4 groundwater samples were submitted for off-site laboratory analysis during the investigation.

Soil gas samples were also collected from the northeast corner of the Site to evaluate the potential
presence of an additional on-site source. Soil gas samples were collected from two on-site locations, SG-
1 and 8G-2, at depths of 8-10 feet below ground surface (bgs) and 15-17 feet bgs at each location (see
Figure 2). Soil gas samples were analyzed by the on-site GC for cis-1,2-DCE, TCE, and PCE.

Geotechnical samples were also collected from one sample location for risk evaluation purposes. One
bulk soil sample was collected from the 8-12 foot interval at location BH-1 for off-site laboratory analysis
of water content, total organic carbon (TOC), and dry bulk density.

The direct-push borings and on-site analysis were completed by Environmental Priority Service, Inc.
(EPS) of Salina, Kansas. Off-site confirmation analysis of groundwater was performed by Analytical
Management Laboratories (AML) in Olathe, Kansas. Geotechnical sample analysis was performed by
Geotechnology in Lenexa, Kansas.

TXEX

GSA_Report.doc 2-2
7/12/2004




3.0 INVESTIGATION RESULTS

31 GENERAL

This section describes the results of the investigation, including geology/hydrogeology information, and
analytical results of groundwater, soil gas, and geotechnical samples collected during investigation field
activities. Quality Assurance / Quality Control (QA/QCY) is also described in this section.

3.2 GEOLOGY /| HYDROGEOLOGY

Dwuring the investigation, the occurrence of groundwater within the vicinity of the Site was variable in
nature. Sufficient groundwater for sample collection was encountered at only 9 of the 16 sample
locations. Sample points located east / southeast of the Site yielded little to no groundwater for sample
collection. This area, which includes sample points 5P-2, SP-3, SP-8, 5P-9, 5P-12, 5P-13, 5P-14, and
SP-15, is located within a topographic upland exhibiting shallow bedrock elevations, ranging from 10 to
34 feet bgs. Sample points located northeast of the Site yielded sufficient groundwater for sample
collection, indicating that the majority of groundwater flow within the vicinity of the Site occurs toward

this direction.

During the investigation, bedrock was encountered at 15 of the 16 sample locations at depths ranging
from 10 feet to 60 feet bgs. Bedrock was not encountered at location SP-11, which was probed to a total
depth of 60 ft bgs. In general, bedrock was identified at relatively shallow depths east of the Site and
relatively deeper depths northeast of the Site.

An evaluation of groundwater flow beneath the Site was conducted by collecting water level
measurements from the existing monitoring wells located on-site. Based on this data, groundwater

beneath the Site appears to flow in an east-northeast direction.

3.3 INVESTIGATION DATA

The majority of the investigation data was derived from on-site analysis conducted by EPS in their mobile
laboratory, All off-site groundwater analysis was performed by AML in their Olathe, Kansas laboratory.
Geotechnical analysis was performed by Geotechnology in their Lenexa, Kansas laboratory, Copies of
the analytical reports submitted by EPS, AML, and Geotechnology are provided in Appendices B, C, and
D, respectively.
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3.3.1 Groundwater Data
Groundwater sampling was completed at specified locations to determine the potential extent of COCs in
groundwater. Samples were collected from two distinet depth intervals, where possible, to determine
vertical distribution of potential groundwater contamination; the shallow zone (located within the first 10
feet of groundwater encountered) and the deep zone (located within the last 10 feet of groundwater above
refusal). A total of 12 groundwater samples were analyzed on-site for cis-1,2-DCE, PCE, and TCE. In
addition, four groundwater samples (three as confirmation analysis) were analvzed at an off-site
laboratory for VOCs (method B260). Analytical results for both on-site and off-site groundwater samples,
including sample depths, are summarized in Tables 1 and 2, respectively. A map detailing total TCE
concentrations within groundwater is provided as Figures 3.

TCE levels were identified from on-site analysis at two sample locations, The deep groundwater sample
interval from location SP-4 indicated a TCE concentration of 34.7 pg/I.. TCE was also identified in
groundwater from the shallow sample interval at location SP-5 at a concentration 5.6 pg/L. Both TCE
detections exceed MDNR CALM GTARC action levels. A confirmation sample was collected at location
SP-5, which also indicated a TCE detection of 6.5 pg/L. No other TCE detections were identified during

the investigation.

Cis-1,2-DCE was non detect at all sample locations with the exception of the sample location SP-1. The
shallow groundwater sample collected from location SP-1 indicated a concentration of 1.6 pg/L. No
other cis-1,2-DCE detections were identified during the investigation..

PCE was not identified in any an-site or off-site groundwater sample collected during the investigation.

3.3.2 Soil Gas Data
Soil gas samples were collected from the northeast corner of the Site to evaluate the potential presence of
an additional on-site source. Soil gas samples were collected from two on-site locations, SG-1 and SG-2,
at depths of 8-10 feet bgs and 15-17 feet bgs at each location. A total of four soil gas samples were
analyzed by the on-site GC for cis-1,2-DCE, TCE, and PCE.

No detections were identified in any of the soil gas samples.

3.3.3 Geotechnical Data
Geotechnical samples were collected to aid in evaluating risk for the Site. A bulk soil sample was

collected from an up-gradient location, BH-1, and analyzed for bulk density, moisture content, and TOC,
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The sample was collected from a depth of 8-12 feet and submitted to the oft-site laboratory within a

sealed four foot acetate liner,

Geotechnical results indicated a volumetric water content of 0.419 cubic centimeter per cubic centimeter
(ce/ce), a dry bulk density of 1.581 gram per cubic centimeter (g/ce), a potosity of 0.586 cefee, and a TOC
of 0.001 gram per gram (g/g). These data are used in the off-site risk evaluation presented in Section 4.0.

3.4 QUALITY ASSURANCE / QUALITY CONTROL
Quality assurance and quality control (QA/QC) for this sampling event was conducted by completion of a

rinsate sample and trip blanks.

One rinsate sample was collected during the investigation to evaluate decontamination procedures.
Deionized water was poured over the downhole sampling equipment used during the direct push
investigation and into appropriate sample containers. The rinsate sample was analyzed on-site for cis-1,2-
DCE, TCE, and PCE. Neo detections were observed in the rinsate sample, therefore, the decontamination

procedures followed during the investigation were conducted appropriately.

One set of trip blanks (provided by AML) were placed within each cooler containing groundwater
samples submitted for off-site laboratory analysis. No VOCs were detected in either trip blank sample,

therefore, it does not appear cross contamination occurred.

& ok & ok &
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4,0 OFF-SITE RISK EVALUATION

4.1 GENERAL

The off-site investigations conducted in 2003 and 2004 identified the presence of site-related constituents
in off-site groundwater; therefore, a risk evaluation was completed to assess whether the concentrations of
chemicals in off-site groundwater pose unacceptable risks to human health. The purpose of the risk
evaluation was to develop site-specific target levels (SSTLs) for groundwater that are protective of human
health and the environment. This section of the report describes the methodology, equations, and
variables that were used in the evaluation. The results of the evaluation are provided at the end of this

section.

4.2 METHODOLOGY

Site-specific SSTLs were developed according to standard risk assessment methodologies as put forth in
United States Environmental Protection Agency’s (USEPA) Risk Assessment Guidance for Superfund
(RAGS) Volume I: Human Health Evaluation Manual Parts A and B (USEPA, 1989; 1991), the
American Society for Testing and Materials’ (ASTM) Standard Guide for Risk-Based Corrective Action
Applied at Petroleum Release Sites (ASTM, 1995), and other supplemental state and federal guidance
documents referenced throughout the text. The risk evaluation included the following steps:
identification of chemicals of potential concern (COPCs), toxicity assessment, exposure assessment,
development of S5TLs, and comparison of Site analytical to the caleulated S5TLs.

4.3 IDENTIFICATION OF COPCS

COPCs include those site-related chemicals that have the potential to impact human health and the
environment, COPCs are identified through the review of analytical data collected from relevant media at
a site. The primary medium of concern for this evaluation is off-site groundwater; therefore, the list of
COPCs reflects the analytical results from off-site groundwater investigations conducted to date. Since
the chemicals detected at the Site are VOCs, there is the potential for chemicals in groundwater to impact

indoor air, Therefore, indoor air was also considered a medium of concem.

Table 3 summarizes the chemicals detected during each of the two off-site groundwater investigations,
the maximum detected concentration for each chemical, and the sample location and depth interval for
each maximum concentration. Since certain exposure pathways (i.e., vapor migration) are only affected
by shallow groundwater, the maximum shallow concentration was also identified for each chemical.

COPCs were identified as all chemicals detected in one or more groundwater samples from either off-site
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investigation. As shown on Table 3, the COPCs addressed in this risk evaluation are cis-1,2-DCE; TCE;
naphthalene. Since PCE was not detected in either investigation, it was not included in the risk

evaluation.

4.4 TOXICITY ASSESSMENT

SSTLs were developed in consideration of both cancer and noncancer health effects. Toxicity
information for each COPC was obtained primarily from USEPA’s Integrated Risk Information System
(IRIS) database (USEPA, 2004). In accordance with USEPA’s December 5, 2003 memorandum titled
Human Health Toxicity Values in Superfund Risk Assessments, the USEPA Region 9 Preliminary
Remediation Goals table (USEPA, 2002) was used as a source of provisional toxicity values if data were

not available in IRIS.

The noncancer and cancer toxicity values used in this evaluation are included on Tables 4 and 5,
respectively, For carcinogens, USEPA provides both a toxicity value and a weight-of-evidence
classification. The weight-of-evidence classification provides a means of identifying the relative strength
of the toxicological database. The weight-of-evidence classifications for carcinogens as described in
Guidelines for Carcinogenic Risk Assessment (Federal Register, 1986) are provided on Table 5, and the
classification scheme is defined as: A — known human carcinogen; B — probable human carcinogen; C —

possible human carcinogen; and D — not classifiable with regard to human carcinogenicity.

In 1996, USEPA proposed revised guidelines for evaluating research evidence for carcinogens, including
a more descriptive classification scheme. Since that time, a very limited number of IRIS files have been
updated to incorporate the revised classification scheme; therefore, the old scheme was used for this
evaluation. It should be noted, however, that the IRIS file for naphthalene is among the few that have
been updated to include the revised classification. Using the revised classification guidelines, the human
carcinogenicity potential for naphthalene “cannot be determined at this time based on human and animal
data.”

The potential carcinogenicity of TCE is currently under debate within various federal agencies, including
the USEPA and the Department of Defense. USEPA recently published a recommendation that cancer
risk be calculated for human populations potentially exposed to TCE; however, this was subsequently
placed on hold while additional evaluation of the toxicological data is conducted. Conflicting evaluations
of the potential carcinogenicity of TCE have been presented, resulting from varying interpretations of the
toxicological data. Given the ongoing debate regarding the appropriateness of USEPA’s current

provisional toxicity values for TCE, many state agencies and some USEPA regional offices have set forth
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a policy wherein risk from TCE is to be evaluated using either the older withdrawn toxicity values or the
cancer-based toxicity values set forth by the California Office of Environmental Health Hazard
Assessment (OEHHA) (OEHHA, 2004). For this evaluation, the noncancer effects of TCE were
evaluated using the older withdrawn noncancer value, and the potential cancer effects were evaluated
using the OEHHA value.

4.5 EXPOSURE ASSESSMENT

In the exposure assessment portion of the risk evaluation, potentially exposed populations and potentially
completed pathways of exposure are identified. Potentially exposed populations include those persons
whose locations and activities create an opportunity for contact with chemicels of possible health concern.
The exposure assessment considers possible future land and water uses in order to identify these
populations and pathways, Only complete pathways (i.e., human receptors in contact with contaminated

media) may pose a possible human health risk.

4.5.1 Current and Future Land and Water Use
The Hardesty Federal Center is located in urban Kansas City, Missouri. The Site is currently inactive and
is surrounded by both commercial and residential properties. The off-site investigations extended into
both residential and commercial areas near the Site. Zoning for the Site and surrounding areas currently

allows for mixed use development.

Groundwater at the Site and in the surrounding area is not currently used as a potable water source.
Drinking water is publicly supplied to the area by the City of Kansas City, and is obtained from large
municipal well fields located in the Missouri River alluvium. These water sources rely on deep wells that
access the coarse grain alluvial deposits at the base of the aquifer (100 feet or more in depth). Millions of
dollars in infrastructure have been used to develop these well fields and associated water treatment
systems. Additional future water supplies would come from the expansion of existing well fields in close
proximity to existing water treatment plants. Given the low yield of the aquifer and the presence of a
public water supply system, it is unlikely that gmundwatef would be used as a drinking water source in

the future.

4.5.2 Potentially Exposed Populations and Pathways
Based on the identified current and future land uses, the potentially exposed populations at the Site could
include both residential and commercial/industrial populations. Residential populations include both
adult and child residents, and commercial/industrial populations include indcor and outdoor commercial

workers and short-term excavation (utility and/or construction) workers. Given the broad range of
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potentially exposed populations, the following paragraphs will describe the population(s) selected for

evaluation and associated rationale for selection.

The medium of concern at the Site is groundwater, which is located approximately at depths ranging from
12 to 22 feet bgs in on-site monitoring wells, with groundwater elevation measurements indicating that
groundwater gets deeper toward the east in the direction of the off-site investigation. These
measurements indicated that groundwater is unlikely to be encountered during either utility or
construction excavation; therefore, short-term utility and/or construction excavation workers are not

included in this evaluation,

VOCs in groundwater at these depths could potentially migrate in the vapor phase through cracks in
building foundations and be present in indoor air. Similarly, VOCs could potentially migrate to the
ground surface and be released into outdoor air; however, wind dispersion likely reduces vapor
concentrations to levels well below those likely to accumulate in indoor air. Given that exposure to
indoor air represents a more conservative scenario, outdoor workers are not included as a separate
population in this evaluation. Rather, it is assumed that SSTLs that are protective of indoor workers

would also be protective of outdoor workers,

Adult and child residents spend time both indoors as well as outdoors. However, data compiled by
USEPA in Exposure Factors Handbook (USEPA, 1997) indicate that both adults and children spend the
majority of their time indcors. For this reason, residents were conservatively assumed to represent an
indoor population group. Both residents and indoor workers are considered indoor population with the
potential for similar types of exposures. Since the residential scenario incorporates longer timeframes and
addresses children, a residential evaluation is more conservative than a worker evaluation. It was
therefore assumed that 55TLs based on residents would be adequately protective of workers,

subsequently separate SSTLS were not developed for indoor workers.

Based on the above considerations, indoor residents represent the potentially exposed population to be
considered in the risk evaluation. Since groundwater is not a current or potential future drinking water
source, direct contact and/or ingestion of water were not considered potentially completed exposure

pathways. The exposure pathway to be evaluated is inhalation of indoor air.

4.6 DEVELOPMENT OF SSTLS

S5TLs are medium-specific remediation goals that are calculated according to standard human health risk
assessment methodology and site-specific physical and exposure information. Tables 4 through 10 show
the stepwise series of equations and associated variables that were used to calculate the SSTLs.
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Allowable chemical concentrations for indoor residents were calculated separately for non-cancer and
cancer health effects. For each chemical, the noncancer- and cancer-based allowable concentrations were
compared, and the more protective value was selected as the SSTL. The equations for allowable chemical
concentrations combine toxicity data with site-specific exposure assumptions and target noncancer and
cancer risk levels. The noncancer and cancer SSTL equations are provided on Tables 4 and 5, along with
the toxicity values and exposure variables used in the calculations. In general, the exposure variables
represent conservative default values obtained from USEPA guidance. If default values were not
available, the proposed exposure variables represent best professional judgement about site activities. As
put forth in both MDNR’s CALM and Missouri Risk-Based Corrective Action (MRBCA) Process for
Petroleum Storage Tanks (MDNR, 2004), the target cancer risk level used in the SSTL calculations was

one in 100,000 (1 x 10-5 or 1E-05) and the target non-cancer hazard index was one.

Under USEPA guidance, it is assumed that residents could be exposure to site-related constituents for a
continuous 30-year time period. Within that 30-year timeframe, s5iX years represent childhood (from
infancy to six years of age) and the remaining 24 represent adulthood. To account for the different
exposure variables associated with different age ranges, the cancer SSTLs were calculated using an age-
adjusted intake factor that accounts for both childhood and adulthood exposures. The methodology
allows the exposure to be addressed as a continuous 30-year block of time, which is more conservative
than addressing either the childhood or adulthood exposures individually. Mathematically, the child
population represents the most conservative scenario in noncancer evaluations; therefore, the noncancer

55TLs are based on a child resident rather than an adult or age-adjusted scenario.

Although groundwater is a medium of concern at the Site, indoor air is the contact medium. To calculate
SSTLs for groundwater based on exposure to indoor air, chemical-specific volatilization factors (VFs)
were incorporated into the SSTL equations. The equations that were used to calculate the VFs from
groundwater to indoor air were obtained from ASTM s Standard Guide for Risk-Based Corrective Action
at Petroleum Release Sites (ASTM, 1995) and are based on the indoor vapor medel developed by
Johnson and Ettinger (1991). The VF equations are simplified versions of the equations used in USEPA’s
on-line spreadsheets and generally can be expected to yield similar, although potentially slightly more

conservative, results,

The equations and variables for calculating the chemical-specific VFs are provided on Tables 6 through
10. The VF calculation accounts for the physical site conditions and chemical properties that influence
transport. The variable values used to represent physical site conditions were obtained through

geotechnical analysis of a vadose zone sample from Boring BH-1, the results of which are provided as
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Appendix D and reiterated on Tables 6 through 10, as needed. Default values, as provided on Tables 6
through 10, were used if site-specific information was not available for a given variable. The chemical
properties used in the VF equation include Henry’s Law constant, diffusion coefficient in air, and
diffusion coefficient in water. Data for chemical properties were obtained from published sources
(USEPA, 1996).

After calculating the noncancer and cancer allowable concentrations for each chemical, the final SSTL
was selected, Where both noncancer and cancer health effects are evaluated for a single chemical, the
final SSTL represents the more protective of the two allowable concentrations. Table 11 represents the
comparison of values and selection of final S5TLs. For TCE, the only chemical that was evaluated as a

carcinogen, the cancer-based allowable concentration was selected as the final SSTL.

4.7 RESULTS OF RISK EVALUATION

To evaluate the potential risks associated with exposure to chemical concentrations in groundwater, the
maximum detected concentrations in groundwater were compared to the final SSTLs. Chemical vapors
migrate from the water surface; therefore, only shallow groundwater is relevant to the vapor migration
pathway. However, both shallow and deep samples were not collected from each boring during the 2003
investigation, so it was difficult to determine which samples should be included in the shallow data set.
To account for this discrepancy, both the maximum detected concentration from any depth interval and
the maximum concentration from the shallow depth interval (the approximate top 15 - 20 feet of the
water table assuming a groundwater depth of 10— 15 feet below ground surface) were compared to the
calculated SSTLs. The comparison of chemical concentrations in groundwater to SSTLs is shown on
Table 12.

Both the overall maximum and shallow maximum concentrations were well below the calculated SSTL
for each chemical, indicating that exposure to site-related constituents does not pose appreciable risk to
human health.

LI I
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5.0 INTERPRETATIONS AND CONCLUSIONS

Based on data gathered during the off-site groundwater investigation, it appears that an isolated area of
TCE contamination exists within groundwater northeast of the Site. TCE concentrations were identified
above MDNE. CALM GTARC action levels within the deep groundwater sample interval at SP-4 and the
shallow groundwater sample imterval at SP-5. The migration of TCE contamination to the northeast of
the site appears to be limited based on surrounding groundwater sample results, which indicated no
detections of TCE. The presence of TCE in this area is consistent with the previous off-site groundwater
investigation conducted by Terracon in 2003 (Terracon, 2003b) which also identified TCE contamination
migrating northeast from the Site. The additional data collected during this investigation was successful
in determining the extent of TCE migration to the northeast of the Site.

Groundwater samples collected to the east of the Site did not identify any TCE contamination.
Considering the absence of TCE contamination along with the limited occurrence of groundwater and
shallow bedrock elevations identified in this area, it appears that contaminant migration is not occurring

east of the Site.

An off-site risk evaluation was conducted to assess the potential for adverse health effects to occur as a
result of exposure to Site-related chemicals. Residential SSTLs were calculated and compared to
maximum detected off-site concentrations for each chemical. Off-site data from both the current and the
2003 investigations were included in the evaluation. Both the shallow maximum and overall maximum
concentrations were well below the calculated SSTLs, indicating that exposure to off-site concentrations

of site-related constituents in groundwater does not pose appreciable risk of adverse health effects.

Soil gas samples were collected in the northeast corner of the Site to evaluate a potential secondary source
of contamination. Each soil gas sample was non detect suggesting that no additional source material

exists in that area.

R
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6.0 OFF-SITE REMEDIATION EVALUATION

According to the Risk Evaluation provided in Section 4.0 of this report, off-site contaminant levels
identified within groundwater are unlikely to present a health hazard to local residents; therefore, off-site

remediation is not required.

LI ]
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Table 1
Groundwater Results - Field Analysis
May 2004
Hardesty Federal Center

Sample Poink| MDMR SP-1/7GW-1 5P-1 7 GW-2 SP-1 7 GW-20 SP-4 f GW-1 SP-4 f GW-2 SP-5 W1 SP-5/ GW-1D
Date Sampled:| CALM S0 1/2004 81172004 511/2004 S 02004 5102004 510/2004 91052004
Sample Depth From:| GTARC 23 44 44 24 44 23 23
Sample Depth To: Lewval 27 48 48 28 48 27 27
Violatiles UMITS
cis-1,2-Dichloraethans (os-12-N0E) ugiL 70 1.6 MDD WD WD {Tn] §]n] MO
Trichloroethene (TCE) ugiL 5 ML MO ({]n] {n] 4T 5.6 6.5
Tetrachloroathylane (PCE) ug/L 5 MND MO D N ML MO MO
Sample Point:]  MDNR SP-6 7 GW-1 SP-T S GW-1 SP-T  GW-2 SP-8 GW-1 SP-13 7 GW- SP-10 /7 GW-2 SP16/7 GW-2
Date Sampled:|  CALM SM0/2004 5M11/2004 5M11/2004 BM 272004 51172004 5/11/2004 SM0/2004
Sample Depth From:| GTARC 24 25 53 ] 26 42 56
Sample Depth Ter|  Level 28 29 57 24 30 46 &0
Volatiles UMITS
cis-1,2-Dichloreethene (cis-1,2-DCE) ugil 70 ND (]u] ND ND ND ND MDD
Trichloroethene (TGE) ugiL 5 MWD MO MO MD MD MO MO
Tetrachloroethylene {PCE) ugsL 5 WD MD D MDD WD WO WD

MOTES:

SPuB sample collected for Bboratony analysis only,

S5P-8 sample collecied frorm open an barehole.
Sargle locallors SP-2, 5P, SP-11, P12, BP-13, SP-14, ang 5P-15 ware dry.

LEGEMD:

R- Gualified as unusable in he QT &aluation

M- WNed aralyzed

B~ Digtecied in ihe assocated laboratory mathod clank

F- Dplecled in Ihe asocisied equipment rinsale blank

J- Qugldied 85 eslimated by Ihe lstarstony

T- Delactad In associaled bip Llenk
HO- Mol Detected

Fage 1of 1

- Qusidliad 83 undelecied by the laboratary
4il - Zampla diluted prior to analysis

J*= Qualified ag astimatad 0 the 0C evalualian
L% Qualfimd ws uncebecied o lhe Q0 saliabion




Table 2
Groundwater Results - Laboratory Analysis
May 2004
Hardesty Federal Center

Sample Point:|  MDNR SP-5 1/ GW-1 SP-T 1 GW-2 SP-8 7 GW-1 EP-8/ GW-1
Date Sampled:| CALM 51052004 ar1/2004 50122004 5/13/2004
Sample Depth From:| GTARC 23 53 ] 0
Sample Depth To:)  Lewel a7 &7 24 34
Vaolatlles UMNITS
cig-1,2-Dichloroethene {cis-1,2-DCE) ug 70 MD WD ND D
Trichloroethene (TCE) ugfL 5 6.5 WD MO ND
Tatrachloroethylens {PCE) gl 5 MO ND MD ND
WOTES:  SP-B sample collecled for Isgarsiony analyss only.
5P-B sarple collecled rom ogean &1 sarenale,
LEGEND; B- Delesled in Ihe associated Eboratery mathos blank F= Detecied in the asociales equipmeant insale blank J- Guglfles 55 estimated by lhe lanaraiory = Cualified as eslimated in the QO avaluation
R- Qushfied as unusable in the QC evaluation T- Dtecied in assacialed trip blank U- Qualifed 85 undelactad by the laboralary - Qualifed as yndelesled in the QO evalustion
MA- Mot ansyzed HE- Mot Delesled dil - Barmpia dilutad prar io analysis
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Table 3

Hardesty Federal Center

Identification of Chemicals of Potential Concern

KOA3G2040GSA Data Summary.xls

Page 1 of 1

Maximum Location and Maximum Location and Depth
Detected Depth of Shallow of Maximum Included
NMumber of Detects/ | Concentration Maximum Concentration Shallow as
Parameter Number of Samples {ugiL) Concentration ug/L Concentration COPC?
I — R = =
2004 Off-Site Investigation .
cis-1,2-Dichlorcethene 1413 1.6 4 SP-1/GW-1 (23-27 fest) 164 SP-1/GW-1 (23-27 feat) yes
Trichloroethene 2/13 34.7 SP-4/GW-2 (44-48 feet) 6.5 SP-5/GW-1D (23-27 feet) yes
Tetrachloroethene 0/13 ND -- ND | - no
2003 Off-Site Investigation — — B
cis-1,2-Dichloroethene 276 10.3 B1 (24-28 feet) 103 | B1 (24-28 feet) yes
Trichloroethene 4/6 229 B2 {37-39 feet) 113 B1 {24-28 feet) yes
Naphthalena 1/6 6.9 B5 (20 feet) 6.9 B5 {20 feet) YES
Motes:
! . Represents maximum concentration in samples collected from approximately the top 15 faet of the aquifer,
2 . 2004 information represents off-site mobile laboratory data and includes all chemicals analyzed off-site and those chemicals detected in laberatory confirmation samplas.
! _ 2003 information represent off-site laboratory results and includes only positively detected chemicals.
MO - Mot Detected
"' - Information not applicable
T 22004




SS5TLgw =

VFwesp =

Table 4

Allowable Concentrations in Groundwater for Noncancer Effects

Equation:

Indoor Child Resident Scenario
Hardesty Federal Center

THI x BW x AT

EC » EF x ET % IRa x VFwesp x (1/BIDN)

Whera:

Cgw = Allewable concentration in groundwater (mg/L)
THI = Target hazard index (unitless)

BW = Body weight (kg)

AT = Averaging time (days)

ED = Exposura duration (years)

EF = Exposure frequency (days'year)
ET = Exposure time (hours/day)

IRa = Inhalation rate of air {m#/'hr)

Volatilization factor from groundwater to indoor air (Lim?)

RiDi = Inhalaticn reference dose {(mg/kg-day)

Variables:
Cgw = Calculated
THI = 1.0
BW = 15
AT = 2,100
ED = 5]
EF = 350
ET = 24
IRa = 027

VFwesp = Chemical-specific

RiDi = Chemical-specific

ma/L

unitless (MDNAR, 2004)

kg (USEPA, 1989)

days (USEPA, 1989)

years (USEFPA, 1989)
daysfyear (USEFA, 1991a)

hoursfday {Consarvative default assumption)

m*hour (USEFA, 1997) (Represents 15.2 m¥day)

L'm® {See Table &)

mg/kg-day (USEPA, 2004 unless otherwise noted)

[
VFEwesp RfDi Cow
Parameler {Lim?) img/kg-day) {mg/L)
cis-1 2-Dichloroethens 1 1.02E-04 1.0E-02 2.28E+02
Trichloroathens 2 2 71E-04 6.0E-03 5.12E+01
MNaphthalene 1.0BE-05 8.6E-04 1.85E+02
MNotes:

OTAZ2004 kAIE20NEEARESTL WK

1 =Walua raprasents route-lo-route extrapolation from oral refarence dose (USEPA, 2002).

2 -Valuz represents route-to-route extrapelation from withdrawn oral reference

dasa [USEPA, 2004).
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Table 5
Allowable Concentrations in Groundwater for Cancer Effects
Indoor Residential Scenario
Hardesty Federal Center

Equation:
Cogw = TR x AT
EF » InhFadj x VFwesp x SFi
Where:

Cgw = Allowable conceniration in groundwater {mg/L)
TR = Target rigk level (unitless)
AT = Averaging time (days)
EF = Exposure frequency {daysyear)
InhFad] = Age-adjusted inhalation factor ([m?-year]/[kg-day])
Where: InhFadj = (EDe x ETe x IRAz / BWe) + (EDa x ETa x IRAa / BWa)
EDe = Child exposure duration (years)
ETc = Child exposure time (hours/day)
IRAc = Child inhalation rate {m*/hour)
BWe = Child body weight (kg)
EDa = Adult exposure duration (years)
ETa = Adult exposure time (hours/day)
IRAa = Adult inhalation rate (m¥haur)
BWa = Adult body weight (kg)
VFwesp = Volafilization factor from groundwater to indoor air (L/m?)
SFi = Inhalation slope facter 1fmaglkg-day)

Variables:
Cgw = Calculated mg'L
TR = 1E-05 unitless (MDNR, 2004)
AT = 25,550 days (USEPA, 1989)
EF = 350 daysiyvear (USEFPA, 1931a)
InhFadj = 7.801 ime-yaar)/(kg-day) {Calculated)

EDc = 6 vears (USEFA, 1980)

ETc = 24 hours/day (Conservative default assumption)
IRAC = 0.27 mhour (USEPA, 1997) (Represents 6.5 m®/day)
BWe = 15 kg (USEPA, 1989)

EDa = 24 yvears (USEPA, 1989)

ETa= 24 hours/day (Conservative default assumption)
IRAa = 0.633 m*hour (USEPA, 1997) (Represents 15.2 mA/day)
Bwa = 70 kg (USEPA, 1989)

WFwesp = Chemical-specific Lim? {See Table &)
SFi= Chemical-specific 1/{mg/kg-day) (USEPA, 2004 unless otherwise noted)

Waeight of
[ VFwesp Evidence ‘ Cgw
Parameter | (Lm® Gl‘.aasmcatbon ' m{mg.lkg day) {rmg/L} 1
cis-1,2-Dichlorosthens 1.02E-04 | Not Available -
Trichloroethene 2 271E-04 _ Mot Avallah!e ! 7.00E-03 4.93E+1
Maphthalene __].{}BE-GE ____'_____ - C o Mot Available -
Motes:

v - Weight-of-evidence classifications obtained from USEPA's IRIS database (USEPA, 2004).

2 - Value obiained from Califormia Office of Environmental Health Hazard Assessment Toxicity Criteria.
" - Mot calculated due o lack of available toxicity data.

0T 22004 KASEE0ESARESTL WHS
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Table 6
Volatilization Factor from Groundwater to Indoor Air *
Hardesty Federal Center

Equation:
H,[D:f: /L gy }
vap ﬁ*’rma ]= e L el %10 I_J
1+[nmﬂ.w}{ D /Lo } m
ER xL, D, /L h
Where:

VFwesp = Volililization factor for groundwater to enclosed-space vapors (L/m?)
H' = Henry's law constant (unitless)
Deffws = Effective diffusion coefficient between groundwater and soil surface {cm@/'s)
Lgw = Depth ta groundwater {cm), where Lgw = heap + hy
hcap = Thickness of capillary fringe {cm)
hv = Thickness of vadose zone (cm)
ER = Enclosed-space air exchange rate (s-1)
Lb = Enclosed-space volume/infiltration area ratio (cim)
Deffcrack = Effective diffusion coefficient through foundation cracks (cm?'s)
Lerack = Enclosed-space foundation or wall thickness (cm)
n = Areal fraction of cracks in foundations/walls (em2femz)

WVariables:
VFwesp = Caleulated
H = Chemical-specific  unitless (USEPA, 1996)
Deffws = Chemicalspecific  cm?'s (See Table 7)

Lagw = 305 cm (Site-specific) (assumed depth of 10 feet)
hcap = 5 em (ASTM, 1995)
hw = 300 cm {Site-specific)
EA = Q.00014 s-' (ASTM, 1995) (assumes 12 air exchanges per day)
Lb = 244 cm {assurmnas 8-ft room height)
Deffcrack = Chemical-specific  em@’s (See Table 10)
Lcrack = 15 cm (ASTM, 1995) (represents G-inch floor slab)
n= 0.00055 crmEfem? (Sager, 1997)
[ H Deffws Deffcrack VFwesp
Chemical {unittess) |  {em?s) {cm¥'s) {Lim?)
cis-1,2-Dichlorosthene 1.67E-01 | 4.86E-04 564E-04 | 1.02E-04
Trichloroethens 4.22E-01 4. 39E-04 5.97E-04 | 2.71E-04
Maphthalene 1.98E-02 4.84E-04 5.04E-04 1.08E-05

*ASTM, 1995

OTA22004 kAIE2ONGSARESTL WKS Fapa 1o 1




Table 7
Effective Diffusion Coefficient Between Groundwater and Soil Surface*
Hardesty Federal Center

Equation:
D"f[mz_—- (h.,-.p +]"v)
Dy DY

Wherg;

Deffws = Effective diffusion coefficient between groundwater and soil surface (cm@'s)
heap = Thickness of capillary fringe {em)
hv = Thickness of vadose zone {cm)
Deficap = Effective diffusion coefficient through capillary fringe (cm@f's)
Deffs = Effectiva diffusion coefficient in soil (cm2fs)

Varnables:
Deffws = Calzulated cmis
heap = 5 cm [(ASTM, 1995)
hw = 300 cm [ Site-specific)

Deffcap = Chemical-specific  ¢m2's (See Table 8)
Deffs = Chemical-specific  cm's {See Table 9)

Deffcap Deffs ‘ Deffws ‘
Chemical {em%¥'s) {em%¥s) {cmA/s)
cis-1,2-Dichloroethene 4. 06E-05 5.64E-04 4 G8E-04
Trichloroethene 2.60E-056 5.97E-04 4. 38E-04
Naphthalene | 1.45E-04 5.04E-04 4.B4E-04

*ASTM, 15955
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Table 8

Effective Diffusion Coefficient Through Capillary Fringe*

Hardesty Federal Center

Equation:
1 @i 933
D | |=p' —=2 4| D" xLx -
5 (e H 8]

Where:

Deffcap = Effective diffusion coefficient through capillary fringe {cm2's)
Di = Diffusion coefficient in air (cma/s)
Cacap = Volumetric air content in capillary fringe soils (em3em®)
Dw = Diffusion coefficient in water (cm®'s)
Oweap = Volumstric water content in capillary fringe soils (cm3cm?)
Ot = Total soil porosity (cm?cm?)
H'= Henry's law constant {unitless)}

Variables:
Deffcap = Caleulated cmé/s
Di= Chemicalspecific om?'s (USEPA, 1956)
Oacap = 0.059 cm?em? (10 percent of Of)
Dw = Chemicalspecilic em2s (USEPA, 1996)
Cweap = 0.527 ooy (90 percent of Ot)
Ot = 0.586 cm3ocm? (See Appendix D)
H'= Chemicakspecific unitless (USEPA, 1996)

Di Dw H’
Chemical (eméfs) _ {emifs) {unitless)
cis-1,2-Dichlorosthens 7.36E-02 1.13E-05 1.67E-H
Trichloroethene 7.90E-02 9.10E-06 4 22E-1
Maphthalene 5.90E-02 ¥.50E-06 1.98E-02
* ASTM, 1995

OFN22004 RASEX0NGEEARESTL Wi

Deffcap

(emis)
4.06E-05
2.60E-05
1.45E-04
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Table 9
Effective Diffusion Coefficient in Soil
Hardesty Federal Center

Equation:
2 533 EREE]
p [ £ =D‘—B“§ + D“’xixe“:
s G H  9;

Where:

Deffs = Effective diffusion cosfficient in soil based on vapor-phase concentration {(cmé/s)

Di = Ditfugion coefficiznt in air {cm?fs)
Oas = Volumetric air content in vadose zone soils ([cm&cm3)
Dw = Diffusion coefficient in water (cm&s)
Cws = Volumetric water content in vadose zone sails (cm3fem?)
Ot = Total soil porosity (em3fem?)
H' = Henry's law constant (unitless)

WVariables:
Defis = Calculated CE/s
Di= Chemical-specific cm@'s (USEFA, 1996)
Oas = 0.167 cmijen? (calculated as Of - Ows)
Dw = Chermical-specifiic  cmp/s (USEPA, 1998)
Chws = 0.419 cmicm? (See Appendix O
Ot = 0.586 cmifcmy® (Sea Appendix D)
H = Chemical-specific  unitless (USEPA, 1996)
Di Dw H’ Deffs
Chemical _ (cm?/s) {cm?/s) {unitless) {cm3/s)
cis-1,2-Dichloroethene T.36E-02 1.13E-05 1.6TE-D1 5.64E-04
Trichloroethene T.90E-02 9. 10E-06 4,22E- 5.97E-04
Naphthalene 5.90E-02 7.50E-06 1.BBE-02 5.04E-04

TASTM, 1935

0T 22004 KIERDNESARESTL WHA
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Table 10
Effective Diffusion Coefficient Through Foundation Cracks*

Hardesty Federal Center
Equation:
b4 133 333
o e -0 O kO
0 H 6
Where:

Deffcrack = EHective diffusion coefficient through foundation cracks (cmd's)
Di = Ciflusion coefficient in air (cm2/s)
Oacrack = Volumetric air content in foundation crack (cm?cm?)
Dw = Diffusion coefficient in water (emd/s)
Owerack = Volumetric water content in foundation crack (cm3om?)
Ot = Total soil porosity (cm®fcm?)
H' = Hanry's law constant (unitless)

Varnable Values:
Defferack = Caleulated CImEs
Di= Chemical-specific cmis (USEPA, 1998)
Oacrack = 01867 cmicm? (calculated as Ot - Owcrack)
Dw= Chemical-specific cm2/s (USEPA, 1998)
Owerack = 0.419 em¥em? (assumed equal to vadose zane soils)
Ot = 0.586 cmicm?® (See Appendix O)

H' = Chemical-specific  unitless (USEPA, 1996)

_ Di Dw H Deffcrack
Chemical {emifs) {cmafs) (unitless) (cm3/s)
cis-1,2-Dichloroethens 7.36E-02 1.13E-05 1.57E-M H.64E-04
Trichloroethensa 7.90E-02 9.10E-08 4,22E-M 0.97E-04
Naphthalene | 580E-02 | 7.50E-08 1.98E-02 | 5.04E-04

TASTM, 1995
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Table 11
Selection of Site-Specific Target Levels in Groundwater
Residential Indoor Scenario
Hardesty Federal Center

: Cgw

Cancer Noncancer SSTLgw '
|Parameter {mg/L) . (mg/L} (mg/L}) !
\cis-1,2-Dichloroethane o - 2.3E402 2.28E+02

| Trichlorosthens 4.93E+1 5.1E+M 4.93E+01

|Naphthalens - 1.8E+02 1.85E+02

Mote:
' - 55TLgw (site-specfic target level in groundwater) represents the lower of the cancer or
noncancer Cow (allowabls concantration In groundwater) values.

Cancer Cgw values obtained from Table 5.
Moncancer Cgw values obtained from Table 4.

Page 1 of 1

07N 22004 kAIGI0NGEARESTL. WK



Table 12
Comparison of Chemical Concentrations in Groundwater
to Site-Specific Target Levels
Hardesty Federal Center

Maximum
Site-Specific Datacted Mazxirmum
Targel Level Shallow Detected
in Groundwater Concentration Concentration

Chemical {mg/L} {mg/L) {mg/L)
cis-1,2-Dichloroethene 228 0.0016 J 0.0016 J
Trichloroethens 49.3 0.113 0.229
MNaphthalene 185 oooes | 0.0068 _

Mote:
Maximum concentration values represent the highest concentration from both investigations.

Faga 1ol 1
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9400 Ward Povioway

Kansas Gy, Missouri 84714-3379
Toi: 874 333-9400

Foe: 816 333-3690

www: burnsmal com

April 19, 2004

Mr. Dave L. Hartshomn (6PEF-5)
General Services Administration
1500 FEast Bannister Road
Kansas City, Missouri 64131

Work Plan for Off-Site Groundwater Investigation
Hardesty Federal Center

- Project No. 36204

Dear Mr, Hartshorn:

Burns & McDonnell (BMcD) is submitting this Work Plan to address the off-site groundwater
investigation to be conducted at the Hardesty Federal Center in Kansas City, Missouri (Site).

PURPOSE

The purpose of the investigation is to further evaluate the potential lateral and vertical extent of
chlorinated volatile organic compounds (VOCs) in off-site groundwater. Previous
investigations conducted by GSA at the Hardesty Federal Center have identified the presence of
groundwater contamination in areas both beneath the site and off-sitc to the east-northeast. The
investigation will focus on identifying the extent of potential off-site contamination and
evaluate any potential impacts to the surrounding enviromment.

SCOPE OF WORK

Field investigation activities will consist of conducting shallow and deep groundwater sampling
using direct-push techniques for field analysis of chlorinated solvents. Samples will be
analyzed onsite by Environmental Priority Service (EPS) of Salina, Kansas and off-site for
confirmation analysis by Analytical Management Laboratories, Inc. (AML.) of Lenexa, Kansas
Based on a review of data collected from previous investigations, the direct-push groundwater
sampling is proposed at locations shown on the attached Figure 1. In addition to direct-push
groundwater samples, two soil gas samples will be collected at the northeast corner of the Site
and geotechmical samples will be collected from one of the off-site sample locations. All
sample locations should be considered preliminary, and may be adjusted depending on specific
field conditions. :

MDNR will be notified five days prior to conducting the field sampling activities.

A health and safety plan has been prepared by BMcD for the activities associated with the
investigation and is provided as an attachment to this Work Plan.

FIELD SAMPLING AND ANALYSIS PROCEDURES

Utility Clearance, Permits and Traffic Control
Prior to initiation of subsurface activities, utility clearance will be required. Utilities will be
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located with the aid of Missouri One-Call, a utility locating service. Subsurface activities will
not be conducted within 5 feet of any marked underground utilities. Due to the presence of
underground utilities, 1t may be necessary to offset probe locations.

Excavation and traffic permits will be required from the City of Kansas City, Missouri
providing access to conduct the investigation within the night-of-way. Permits will be obtained
prior to conducting the investigation and will be maintamed onsite during field activities. In
addition, proper traffic control (signs and cones) will be established while conducting field
activities within the right-of-way.

Sampling Activities
Initially, 16 direct-push borings will be completed 1o characterize the potential extent of VOC

contamination within off-sit¢ groundwater. Sample locations are located at approximately 500
feet intervals moving from the site to the northeast and east as indicated on the attached Figure
I. Each direct-push groundwater boring will be discretely sampled from both the shallow and
deep zones of the aquifer. The shallow zone samples will be collected within the first 10 feet of
groundwater and the deep zone samples will be collected within the last 10 feet of groundwater
above probe refusal. If less than 15 feet of groundwater thickness is encountered at a particular
sample location, only one sample will be collected. Sample locations will be considered dry if
sufficient groundwater is not recovered within 30 minutes. Samples will be analyzed onsite for
the VOCs perchloroethene (PCE), trichloroethene (TCE), and cis-1,2-dichloroethene (eis-1,2-
DCE) using a field gas chromatograph (GC). Groundwater samples will be retrieved from the
target sampling depth by using either a slotted rod or an extendable drop-out screen. New
polyethylene tubing and attached clean check valve will be inserted inside the rods and lowered
to the screened interval for sample collection. A minimum of eight split samples will be
collected (one per every four samples collected) and sent to an off-site laboratory for
confirmation analysis using EPA Method 8260B.

Two soil gas samples will be collected to determine the potential presence of a second source at
the Site. Locations of the soil gas samples are provided on the attached Figure 1. Each soil gas

sample will be collected from two depths, approximately 8-10 fect and 15-17 feet below ground
surface, and analyzed onsite for PCE, TCE, and cis-1,2-DCE.

Geotechnical samples will be collected from one of the off-site boring locations to obtain
information necessary for the risk evaluation. Geotechnical samples will be sent to an off-site
laboratory for analysis of moisture content, total organic carbon, and bulk density.

Following completion of sample collection at direct-push sampling locations, probe holes will
be abandoned by filling the hole with either bentonite chips or fine-grained bentonite, and
hydrating the bentonite.
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All sample locations will be surveyed with GPS and field instruments.

Documentation and Quality Assurance/Quality Control {QA/QC)

Prior to the start of field activities, the field GC will be calibrated using standards from stock
solutions of tarpet compounds. At 5 percent of the locations, a field duplicate sample will be
collected for field GC analysis. At 5 percent of the groundwater sample locations, a rinsale
blank will be collected for field GC analysis. The rinsate sample will be collected following
decontamination of the sample screen by pouring deionized water over the sample screen and
collecting the rinse water. QA/QC procedures and results will be documented in the report
prepared by the direct-push contractor, and evaluated by BMcD personnel.

A trip blank will accomparny each cooler shipment to the analytical laboratory.

REPORT PREPARATION
An investigation summary report will be prepared to present the results of the investigation.
The report will include the following:
» A final map of sample locations,
Tables summarizing analytical results.
Confirmation data evaluation,
Extent of contamination,
A risk evaluation, and
Conclusions denved from the investigation
Onsite and offsite remediation evaluations

If you have any questions concerning this Work Plan, please contact me at (816) 822-3369 or
Tim Stecher at (816) 822-3436.

Sincerely,

f‘?r:ﬁm .f;r-'

Tracy L. Cooley
Project Managez

Attachments

Ce: Christine O'Keefe - MDNR
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APPENDIX B
ENVIRONMENTAL PRIORITY SERVICE ANALYTICAL REPORT




DATE: May 10, 2004 ’
PROJECT: Hardesty Federal Center |
PROJ. # 040510 !
Analyst: Chris Jensen f
|
|
Chrom # Sample ID Depth Type DCE TCE PCE Comments |
002z Method blank NA H20 ND ND ND ‘|
003 2 ppb std NA H20 2.1 2.5 2.4 B
003a SP-4 . 44-48' H20 ND 34.7 ND  |Probe refusal48’ ,s
003b 5P-4 24-28' H20 ND ND ND |
003c Rinsate blank MNA H2O ND ND ND
003d SP-5 23-27' H20 ND 5.6 ND  |Probe refusal-27" ,
003e - 8P-5 23-27' H20 ND 6.5 ND  |Duplicate |
003f SP-6 24-28° H20 ND ND ND  [Probe refusal-28’ "
003g SP-168 = 56-60° H20 ND ND ND _ |Probe refusal-60° (% full vial) |
003h 25ppbstd | NA H20 24.6 221 24.3 !

Results are given in ug/l (ppb) for groundwater
ND = Not Detected
NA = Not Available/Applicable E
Minimum reporting limit of 2 ppb for Cis 1,2 Dichlorothene (DCE), Trichlorothene (TCE), and !

Tetrachlorothene (PCE) in water
J = Estimated Value Below Calibration Range




DATE: May 11, 2004
PROJECT: Hardesty Federal Center
PROJ. #: 040510

Analysi: Chris Jensen

Chrom # Sample ID Depth Type DCE TCE FPCE Comments

003i Method blank NA H20 ND ND ND

003 2 ppb std NA H20 2.0 2.1 1.7

003k SP-7 53-57" .| H20 ND ND ND Probe refusal-57"
0031 5P-10 42-48' H20 ND ND MD  |Probe refusal-46'
003m SP-10 26-30' H20 ND ND ND Y4 vial

003n - SP-7 25-29 H2CO ND ND ND [ vial

0030 5P 44-48' H20 ND ND ND Probe refusal-48'
003p SP-1 26-30 Hz0 1.6J ND ND

003g 5G-1 810 Soil Gas ND ND HD 3 second recovery
003r 5G-1 15-17" | Soil Gas ND ND ND |8 second recovery
003s SG-2 810 Soil Gas ND ND ND 3 second recovery
003t SG-2 15-17" | Soil Gas ND ND ND |4 second recovery
003u SP-1 44-48' H20 ND ND ND  |Duplicate

003v 20 ppb std NA H20 228 20.8 19.9

Results are given in ug/l (ppb) for groundwater

ND = Not Detected

NA = Not Available/Applicable

Minimum reporting limit of 2 ppb for Cis 1,2 Dichlorothene (DCE), Trichlorothene (TCE), and
Tetrachlorothene (PCE) in water

J = Estimated Value Below Calibration Range o




DATE: May 12, 2004
PROJECT: Hardesty Federal Center
PROJ. # 040510

Analyst: Chris Jensen

Chrom # Sample ID Depth Type DCE TCE PCE Comments

003w Method blank NA H20 ND ND ND

003x 12 ppb std NA H20 13.7 11.5 10.7

003y SP-9 24 H20 ND ND ND Refusal-24’'
003z 30 ppb std NA H20 25.4 33.3 3v.2
NA 5P-3 NA NA MNET A NB NA - NT Np [Refusal-32',Dry
NA SP-8 MNA MNA JME A MDA NE" NA |Refusal-34' Dry
NA SP-11 MNA MNA MO WA ND Ny MO N [Refusal-60’, Dry
NA SP-12 NA NA ND NA MNB Ha | _ND NA|Refusal-10°,Dry
NA SP-13 NA, NA, WO M, JNED M N HA |Refusal-18',Dry
NA S5P-14 NA NA MNE W NE Wa| _NB NA|Refusal-24' Dry
NA SP-15 NA NA NO NA|  ND NA|  NB NA|Refusal15' Dry
MNA SP-18 MNA MNA AN pa ND Ay MD nNA |Refusal-80",Dry

Results are given in ug/l (ppb) for groundwater

ND = Not Detected

NA = Not Available/Applicable

Minimum reporting limit of 2 ppb for Cis 1,2 Dichlorothene (DCE), Trichlorothene (TCE), and
Tetrachlorothene (PCE) in water

J = Estimated Value Below Calibration Range
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15130 South Keeler, Olathe, Kansas 66062
Phone: {913) 829-0101 = Fax: (913) 829-1181

Certificate of Analysis

Aralyhcal Maragamen: Labnratarics, e
nE TR

May 25, 2004

Tim Stecher

Bums & McDonnell
9400 Ward Parloway
Kansas City, MO 64114
Phone:  333-2400

Fax: 822-3404

Client Project #: 36204/G%5A Hardesty Federal Building Laboratory Work Order # ; 5067

Diear Mr. Simmons:

Included are the analvtical resulis for the samples received on May 12, 2004, All analyses were preparcd
and analyzed within analytical holding time.

Diata qualifiers are as follows; _
ND = Not detected at or above the reporting limit.
B = Some level of the compound was present in the method blank.
J = Compound results are an estimated concentration,
E = Compound present in levels greater than the instrument calibration range.

If" vou hape any questions regarding this report, please call me at (313) 828-0101.

Operations Manager

IR A Page 1 of 9

Rulti State Certified
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15130 South Keeler, Olathe, Kansas 66062
Phone: {913) 828-0101 » Fax: (913) 829-1181
] Certificate of Analysis
Aralytical Maragerran] Lasoraberies, Ird.
“Tim Stecher
Burns & McDonnell - N
Client Project #: 36204/G55A Hardesty Federal Building Laboratory Work Order # - 5067
Client Sample ID:  Trip Blank Date Collected: 05/10/04
Lab Sample ID: S06701 Date Received 051204
Yuolatiles Date Analyzed: 031504 Analyst:  KLL Method:  B260B
Analyte Results Units Reporting Limit
Dichlorodifluoramethane NI ug'L 2
Chloromethane ND ng'L 2
Vinyl Chloride NI ue'l. 2
Bromomethane ND ug'L 2
Chloroethane ND pe'l. 2
Avctone ND n'L 2
1,1-Dichloroethene ND ug/L 2
Methylene Chloride ND ng'L 2
Carbon Disulfide ND ng'L 2
Methyl Tert Butyl Ether (MTBE) WD peL 2
trans- 1,2-Dichloroethene ND neL pi
1.1-Dyichloroethane ND peL p
2-Butanone (MEK) ND peL P .
cis-1,2-Dichloroethane ND pgL 2 |
2. 2-Dichloropropane ND pgL 2
Bromochloromethane ND pgL 2 |
Chloroform ND pg/L 2
1,1,1-Trichlorcethane ND e L 2
1.1-Dichloropropene ND peL 2
Carbon Tetrachlonide ND neL 2
1,2-Dichloroethane ND neL 2
Benzene ND neL 2
Trichloroethens ND uzL 2
1,2-Dichloropropane ND ug/L 2
Dibromomethane ND ug/L 2
Bromodichloromethane ND peL 2
2-Chloroethyl vinyl ether ND ug/L 2
cis-1,3-Dichloropropene ND ug/L 2
4-Methyl-2-pentanone (MIBK) NIy pgdL 2
Toluene ND g/l 2
trans-1,3-Dichloropropene ND /L 2
1,1,2-Trichloroethane ND pell 2
1,3-Dichloropropane ND peL 2
Tetrachloroethens ND ue'L P
2-Hexanone ND gL 2
Dibromochloromethane ND ug'L 2
1,2-Dibromoethane NI ug'L 2
Chlorobenzene NI ugL 2
Page 2 of 9
Multi S1ate Certified
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15130 Soutn Keeler, Olathe, Kansas 66062
Phone: (913) B29-0101 = Fax: (913) 829-1181

Certificate of Analysis
Aneylical Management Laboisiones, In:
“Tim Stecher
Bums & McDonnell B
Client Project #: 36204/G5A Hardesty Federal Building Laboratory Work Order # : 5067
Client Sample ID:  Trip Blank
Lab Sample 1D 506701
Volatiles Date Analyzed: 05/15/04  Analyst: KLL Method: "260D
Analyie Results Units Repordng Limit
1,1.1,2-Tetrachloroethane NI ugL 2
Ethyl Benzene ND pefL 2
m/p Xylene ND pe'L 2
o Xylene ND ug'L 2
Styrene ND ne'L 2
Bromaoform ND Heg/L 2
lsopropy!l benzene ND padL 2 |
1,1,2,2-ietrachloroethane ND Hg/L 2 ;
Bromobenzene ND el 2 |
1,2,3-Trichlorcpropane ND ng'L 2
n-Propyl benzene NI ug'L 2
2-Chlorotoluens WD [TE 2
1,3,5-Trimethyl benzene ND He'L 2
4-chlorotoluens ND neL 2
tert Butyl benzene ND ueL 2
1,2 4-trimethyl benzene ND ueL 2
sec Butyl benzene ND ueL 2
1,3-Dichlorobenzene ND ngL 2
p-isopropy! toluens ND el 2
1. 4-Dichlorobenzene ND ng'L 2
n-Butyl benzens NI ngL 2
1,2-Dichlorobenzene ND e/l Z
1,2-Dibromo-3-chloropropane ND ne'L 2
1,2 4-Trichlorcbenzene ND ne'L 2
Hexachlorobutadiene ND ng'L 2
MNaphthalene ND ug'L 2
1,2,3-Trichlorcbenzene ND ueL 2 _
Dibromoflucromethane fsurropatci 94 B i
1,2-Dichloroethane-d4 (srrogate) B4 e |
Toluene-d8 (surrogate) 100 % i'
4-Bromofluorebenzene fsurrogate) 83 % '

Page 3 of 9
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Arnaiymcal Manageant Laboratzies, Inc.

Tim Stecher

Burns & McDonnell

Client Project #  36204/GS8 A Hardesty Federal Building

Certificate of Analysis

15130 South Keeler, Olathe, Kansas 66062
Phone: (913) 829-0101 = Fax: {813) 829-1181

Laboratory Work Order # : 5067

Client Sample ID: G5A SP-5 GW-1 Date Collected: 05/ 10/04
Lab Sample 1D: S06702 Date Received 5:/1 204
Volatiles Drate Analyzed: 05/15/04 Analyst: KLL Method:  8260B i
Analyte Results Units Reporting Limit F
Dichloredifluoromethane ND gL 2 |
Chloromethane ND pg/l 2
Vinyl Chloride ND ng/L 2 '
Bromomethane ND pg/L 2
Chloroethane ND gL 2
Acetone ND gL 2
1.1-Dichloroethene ND ppil 2
Methylene Chloride ND pe/L 2
Carbon Disulfide ND neL 2
Methyl Tert Butyl Ether (MTBE) ND ngfL 2
trans-1,2-Dichloroethene ND ug'L 2
1,1-Dichloroethane ND ueL 2
2-Butanone (MEK} ND ng'L 2
cis-1,2-Dichloroethene ND ne'L 2
2,2-Dichloropropane ND ug'L 2
Bromochloromethane ND ug'L 2
Chloroform ND ueL 2
1.1,1-Trichloroethane ND HeL 2
1,1-Dichloropropene ND Hg/L 2
Carbon Tetrachloride ND peL 2 |
1,2-Dichloroethane ND pgfL 2 |
Benzene ND 'L 2 !
Trichloroethene 6.50 ug/L 2
1,2-Dichloropropane ND ug/L 2
Dibromomethane ND ug'L 2
Bromodichloromethane ND Hg'L 2
2-Chloroethyl vinyl ether ND ug/L 2
cis-1,3-Dichloropropens ND pgL 2
4-Methyl-2-pentanone (MIBK) ND ug'L 2
Toluene ND ue/L 2
trans-1,3-Dichloropropene ND ug/L 2
1,1,2-Trichloroethane ND ng/L 2
1,3-Dichloropropane ND ng'L 2
Tetrachloroethene ND ng'L 2
2-Hexanone ND ngL 2
Dibromochloromethans ND pgL 2
1,2-Dibromoethane ND Ll 2
Chlorobenzene ND peL 2
Page 4 of 9
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15130 South Keeler, Olathe, Kansas 66062

R Phone: (913) 829-0101 = Fax: (913) 8258-1181
_— Certificate of Analysis
Analylical Marapement Labiorlaries, o
“Tim Stecher
‘Burns & McDonnell o
Client Project #: 36204/GS A Hardesty Federal Building Laboratory Work Order # : 5067
Client Sample [I>;  G3A SP-5 GW-1]
Lab Sample IT; S506702
Volatiles Date Analyzed: 058/15/04 Analysi:  KLL Method:  8260B
Analvie Results Units Beporting Limit
1.1,1,2-Tetrachlorcethane WD pgl 2
Eihy] Benzene ND pel 2
m'p Xylene ND pgl 2
o Xylene WD pel 2
Styrene ND pgl 2
Bromoform ND pgdL 2
Isopropyl benzene ND pdL 2
1,1,2,2-tetrachloroethane ND L 2
Bromobenzene ND gL 2
1,2,3-Trichloropropane ND pfL 2
n-Propyl benzene ND pdL 2
2-Chlorotoluens ND pedL 2
1,3,5-Trimethy! benzene NI pe'L. 2
4-chlorotoluens NI peT. 2
tert Butyl benzene ND pe/L 2
1,2 4-trimethyl benzene ND peL 2 |
sec Butyl benzene ND ug/L 2
1,3-Dichlorobenzene NI He/L 2
p-1sopropyl toluens ND pgdl 2
1, 4-Dichlorobenzene ND pe'L 2
n-Butyl benzens ND pe/L 2
1,2-Dichlorobenzene ND pe/L 2
1,2-Dibromao-3-chloropropane ND /L 2
1,2 4-Trichlorcbenzene ND peL 2
Hexachlorobutadiene NI pe/L 2
Maphthalene NI peL 2
1,2.3-Trichlorobenzene NI peL 2
Dibromofluoromethane furrogate) 96 Y
1.2-Dichloroethane-dd frurrogaiel 83 a |
Toluene-d8 {rurregaie) 103 %o
d-Bromofluorobenzene furrogate) 88 Ta

Page 5 of @
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Bums & MeDonnel]

Client Project #: 36204/G5A Hardesty Federal Building

15130 South Keeler, Olathe, Kansas 66062
Fhone: (213) B29-0101 = Fax: {913) 829-1181

Certificate of Analysis

Laboratory Work Order # @ 3067

Ruitl State Cartified

Client Sample ID:  GSA SP-7 GW-2 Date Collected: 05! /04

Lab Sample 1D: SO6TO3 Date Received 05/12/04

Volatiles Date Analyzed: 053/15/04  Analyst:  KLL Method:  8260B
Analyte Resulis LUniits Reporting Limit
Dichlorodifluoromethane ND pgL 2
Chloromethane ND peL 2
Vinyl Chloride ND peL 2
Bromomethane ND ug'L 2
Chloroethane ND ug'L 2
Acetone ND peL 2
1.1-Dichloroethene ND peL 2
Methylene Chloride ND Hel 2
Carbon Disulfide ND pel 2
Methy] Tert Buty] Ether (MTBE) ND peL 2
trans-1,2-Dichloroethens ND peL 2
1,1-Dichlorcethane ND pel 2
2-Butancne {MEK) ND pe 2
cis-1,2-Dichlorocethene ND He'L 2
2,2-Dichlorcpropans ND» pe' 2
Bromochloromethane ND re'L 2
Chloroform NI pe'L 2
1,1,1-Trichloroethane ND peL 2
1,1-Dichloropropens ND ue'L 2
Carbon Tetrachloride ND pgL 2
1,2-Dichlorcethane ND ug'L 2
Benzene ND gL 2
Trichloroethens ND peL 2
1,2-Dichloropropane ND gL 2
Dibromomethane ND peL 2
Bromedichlorcmethane ND ue'L 2
2-Chloroethyl vinyl ether ND peL 2
cis-1,3-Dichloropropene ND peL 2
4-Methyl-2-pentanone (MIBK) ND peL 2
Toluene ND ug'L 2
trans-1,3-Dichloropropene ND pel 2
1,1,2-Trichlorcethane ND ueL 2
1,3-Dichloropropane ND ue'L 2
Tetrachlorcethens ND pe’L 2
2-Hexanone ND pgL 2
Dibromochloromethane ND pgL yi
1,2-Dibromoethane ND peL 2z
Chlorobenzene ND pel 2

Page 6 of &
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_ “fim Stecher

15130 South Keeler, Olathe, Kansas 66062
Phone: (913] B29-0101 » Fax: {913) 829-1181

Certificate of Analysis

Burns & McDonnell

Client Project #: 36204/G5A Hardesty Federal Building

Client Sample [D:  GSA SP-T GW-2

Lab Sample ID; 506703

Volatiles Drate Analyzed: 05/15/04  Analys: ELL
Analyte Resnlts Units
1.1,1 2-Tetrachloroethane ND ug/L
Ethyl Benzene ND ngL
m'p Xylene ND pgL
o Xylene ND ngL
Styrene ND ugL
Bromoform ND ng/L
Isopropyl benzene ND ngL
1.1.2 2-tetrachlorocthane ND gl
Bromobenzene ND pgl
1,2, 3-Trichloropropans ND pgl
n-Propyl benzene ND pg/L
2-Chlorotoluene ND pe/L
1.3,5-Trimethyl benzene ND ngL
4-chlorotoluens ND ngL
tert Butyl benzene ND pel
1,2, 4-trimethy] benzens ND pel
sec Buryl benzene ND peL
1,3-Dichlorobenzens ND ng'L
p-isopropyl toluene ND ng'L
1.4-Dichlorobenzene ND pgL
n-Butyl benzene ND pg/L
1,2-Dichlorobenzene ND gL
1,2-Dibromo-3-chleropropane ND pg/L
1,2 4-Trichlorohenzene ND pe'L
Hexachlorobutadiene ND gL
Naphthalene ND ngL
1,2,3-Trichlorobenzene ND ngl

Dibromofluoromethane fsurrogate) 95 %

1, 2-Dichloroethane-d4 frurrogare) 85 k1

Toluene-dB (mwrrcgare) 103 Yo

4-Bromoflucrobenzene frurrogate) &7 %

Rl Siate Cartified

Laboratory Work Order # : 5067

Method: 82608
Reporting Limit
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Aralyhcal Maraga

orakrigs.

“Tim Stecher

15130 South Keeler, Olathe, Kansas 66062
Phone: {813 825-0101 = Fax: (913) 8291181

Certificate of Analysis

Burmns & McDonnell

Chent Project #: 36204/GSA Hardesty Federal Building

Laboratory Work Order # : 5067

Chent Sample I GSA 5P-9 GW-]
Lah Sample 1D 506704

Date Collected:
Date Received

05 /04
05/12/04

Volatiles Date Analyzed: 05/15/04 Analyst: EKLL
Analvte Results Units
Dichlorodifluoromethane ND ug/L
Chloromethane ND ug/L
Vinyl Chloride ND pgL
Bromomethane ND ug/L
Chloroethane ND peL
Acetone ND pegL
1,1-Dichlorocthene ND ng/L
Methylene Chloride ND ng/L
Carbon Disulfide ND ngL
Methy] Tert Butyl Ether (MTRE) ND pgl
trans- 1,2-Dichlorozthene ND pgl
1,1-Dxchloroethane ND pgL
2-Butanone (MEK) ND pgL
cis-1,2-Dichloroethene ND pgl
2,2-Dichloropropans ND pel.
Bromochloromethane ND peL
Chloroform ND peL
1,1,1-Trichloroethane ND pg/L
1,1-Dichloropropene ND ng'L
Carbon Tetrachlonde ND ng/L
1,2-Dichloroethane ND pgL
Benzene ND gL
Trichloroethene ND pg/L
1,2-Dichloropropane ND pg'L
Dibromomethane ND peL
Bromodichloromethane ND TG
2-Chloroethy] vinyl ether ND pg/L
cis-1,3-Dichloropropene ND pe/L
4-Methyl-2-pentancne (MIBE) WD ng/L
Toluene ND ng/L
trans- 1, 3-Dichloropropens ND pg/L
1,1,2-Trichloroethane ND ngL
1,3-Dichloropropane ND ng/L
Tetrachloroethene ND ng/L
2-Hexanone ND peL
Dibromochloremethane ND peL
1,2-Dibromoethane ND pzL
Chlorobenzene ND ug/L

o MSeg,
oy
frof

4

£4,
2o,
E;E; o
s
Ly
b

multi State Certified

Method: 82608
Reporting Limit
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i Mg e s el

Analylical Management Laboalories In:

“T'ith Stecher

Burns & McDonnell

Client Project #: 36204/GS A Hardesty Federal Building

15130 South Keeler, Olathe, Kansas 66062
Fhene: (97 3) 829-0101 « Fax: (913) 829-1181

Certificate of Analysis

Client Sample ID:  GSA SP-9 GW-1

Lab Sample ID: 506704

Volatiles Date Analyzed: 0515/04  Analyst; KLL
Analyic Results Units
1,1.1,2-Terrachloroethane NI ui'L
Ethyl Benzene NIy pne'l
m'p Xylene ND gl
o Xylene NI na'L
Styrene NI el
Bromoform NI pgl
Isopropyl benzene ND pel
1,1,2,2-tetrachloroethane ND pe/L
Bromobenzene ND peL
1,2 3-Trichloropropane ND pg/L
n-Propyl benzene ND ugL
2-Chlorotoluene ND pegL
1.3,3-Trimethyl benzene ND peL
4-chlorotoluens ND ng/L
tert Butyl benzene ND ngL
1.2 4-trimethy] benzene ND ng/L
see Butyl benzene ND ng/L
1,3-Dichlorobenzene ND gL
p-isopropyl toluene ND pgL
1,4-Dichlorobenzene ND peL
n-Buty] benzene NI pel
|,2-Dichlorobenzene ND peL
1,2-Dibromo-3-chloropropane ND peL
1,2 4-Trichlorobenzene ND peL
Hexachlorobutadicne ND peL
Naphthalene ND peL
1,2,3-Trichlorobenzene ND peL

Dibromoflucromethane fiurrogate) 99 a

1, 2-Dichioroethane-dd Gurrogate) LI a

Toluene-d® farrcpate) 103 a

4-Bromofluorshenzene frurroguie) L T

=
I

Multi State Certified

Laboratary Work Order # @ 3067

Method: 82608

Reporting Limit
2
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Burns 8- |

McDonnell

Request for Chemical Analysis and Chain of Custody Record

Burns & McDonnell Engineering
9400 Ward Parkway

Laboratony: A ML

Dcument Control Mo:

Lab, Referance Mo, or Episode No.: cS—{)
Kansas City, Missouri 64114 Addﬁ?f (520 S fleelu T T A éj j-
Phone: (816) 333-8787 Fax: (816) B22-3463 | ~y oo S
| ity . Ofathe £S5
Attention:™ i i Sfﬂ" e E— Telephone: 4,3 F29 sio1 . \:? \;?‘\ﬁ
Project Mumber: BL!?.a""- | Sample Type ,;;\“‘E%“d s
. - - s SN
(Client Name: &S ~ HaroegTy FEDERAL CENTER— B Matix 28 H‘}«
Sample Depth Sample EE il ;
Sample Mumber Sample Event (in feet) Callacted 15 © . 33| &3 ) ; r
Sﬁrﬁmmg:m | S;Efﬂlg nf‘:g'np;?m. Round ‘ear From To Dute  Time 5 8 O ‘_ If . f ;_f' Remarks
TRF 3 l.msa sjefep o900 < el bSO Soe7-0f |
GSA | SP-5 | Gw-| Shejed (Hoo X 13 eF 02 ]
GSA | SP-F Qw - Z- Siiijo't| 0940 | ¥ 2 % SO6F -03
G sa ISF’ -9 Gw - | e Sliz]eo| ©B20 ¥ 2 |x S06 7 -0Y
I | | _
i
..... - | o
= |
| ||
Sampler gsgrabe: Sampler s Special Instructions:
"rf"_\g—f Ec gL i— ~7 /] S
Flahngul shed By st (T Date/Time |lce Present in Container: Temperature Upon Receipt:

ffmcﬁ‘ém

Fialmqwshsd [SITpre——
2,

es |

Mo [

Gy e

f‘fO

Laboratory Comments:

UE2507 Fomn WCD-KCH
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15130 Scuth keeler, Olathe, Kansas 66062
Phone: (913 829-0101 » Fax: (913) 829-1181

Certificate of Analysis

T e e
Anahdica’ Matragamenl Labeealoras, I
@sl, 1953

June 11, 2004

Tim Stecher

Burns & McDonnell
9400 Ward Parkoway
Kansas City, MO 64114
Phone;  333-2400

Fax; §22-3494

Client Project #:  36204/G5A Hardesty Federal Building Laboratory Work Order # : 5079

Dear Mr. Stecher:
Included are the analvtical results for the samples received on May 13, 2004, All analyses were preparcd
and analyzed within analytical holding time.
Data qualifiers are as follows: _
ND = Mot detected at or above the reporting limit.
B = Some level of the compound was present in the method blanlk,
J = Compound resulis are an estimated concentration.

E = Compound present in levels greater than the instrument calibration range.

If vou have any questions regarding this report, please call me at (913) 829-0101.

Operations Manager

Page 1 of 5
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15130 South Keeler, Olathe, Kansas 66062 :
Fhone: (813] 823-0101 « Fax: (913) B23-1181 !
Certificate of Analysis
Arptizal Mansgemesnl Labzrvinnes, Ins
“Tim Stecher
~ Burns & McDonnell -
Chient Project #:  36204/GE A Hardesty Federal Building Laboratory Work Order # @ 5079
Client Sample [D:  Trip Blank Date Collected: 05/13/04
Lab Sample [D; 507001 Date Received 05/13/04
Volatiles Date Analyzed: 05/26/04  Analys:  KLL Method: 82608
Analyte Resnlts Units Reporting Limit
Dichlorodifluoromethane ND gL 2 |
Chloromethane ND peL 2 5
WVinyl Chloride ND ugL 2 i
Bromomethane ND ueL 2 i
Chloroethane ND ug/L 2 !
Acelone ND pe/L 2
1,1-Dichloroethene ND HeL 2
Methylene Chlonde ND peL 2
Carbon Disulfide ND bl 2
Methy! Tert Butvl Ether (MTBE) ND ngl 2
trans- 1,2-Dichloroethenes ND e/l 2
1.1-Dichloroethane ND pedL 2
2-Butanone (MEK) ND ng/L 2 |
ciz-1,2-Dichloroethene ND pe'L 2 !
2,2-Dichloropropane ND gL 2 !
Bromochloromethane ND /L 2 '
Chloroform ND pglL 2
1,1,1-Trichloroethane ND pe/L 2
1,1-Dichloropropene ND ueL 2
Carbon Tetrachloride ND ue/L 2
1.2-Dichloroethane ND HeL 2
Benzene ND ng/L 2
Trichloroethene ND pg'L 2
1.2-Dichloropropane ND el 2
Dibromomethane ND el 2
Bromodichloromethane ND ngl 2
2-Chloroethyl vinyl ether ND e 2
cis-1,3-Dichlorepropene ND na'l 2
4-Methyl-2-pentanone {MIBK) ND ne'L 2
Toluene ND ng'L 2
trans-1,3-Dichleropropene ND ug'L 2
1.1.2-Trchloroethane ND pel 2
1,3-Dichloropropane ND pe'L 2
Tetrachloroethene NI ng'L i |
2-Hexanone NI ng'L 2
Dibromochloromethane ND negL 2
1,2-Dibromoethane ND peL 2
Chlorobenzene NI pgl 2
Pape 2 of 5
Muli State Certified




15130 South Keeler, Qlathe, Kansas BE0G2

i Phone: (813) 828-0101 = Fax: (913) 829-1181
e Certificate of Analysis
Aralyhral Maragament Laboratorigs. nc
“Timi Stecher
Burns & McDonnell -
Client Project #:  36204/GS.A Hardesty Federal Building Laboratory Work Order # : 5079
Client Sample ID:  Trip Blank
Lab Sample ID: 507001
Volatiles Date Analyzed: 0526/04  Analyst:  KLL Method: 82608
Analyte Results Units Reporting Limit
1,1,1,2-Tetrachlcroethane ND ugiL 2
Ethyl Benzene ND el 2
m/p Xylene ND el 2
o Xylene ND L 2
Styrene ND He'L 2
Bromoform ND pgL 2
Isopropyl benzene ND ugL 2
1.1,2.2-tetrachloroethane ND pgL 2
Bromobenzene ND peL 2
1.2,3-Trichloropropane ND peL 2
n-Propyl benzene ND ueL 2
2-Chlorotoluene ND pel 2
1,3,5-Trimethvl benzene ND peT. 2
4-chlorotoluene ND peL 2
tert Butyl benzene ND pgL 2
1.2, 4-inmethy| benzene ND pzL pi
scoc Butyl benzene ND ngL 2
1,3-Dichlorobenzene ND pel. 2
p-isopropyl toluene ND peL 2
1, 4-Dichlorobenzene ND peL 2
n-Butyl benzene ND peL 2
1.2-Dichlorobenzene ND peL 2
1,2-Dibroma-3-chloropropane ND pe/L 2
1,2,4-Trichlorobenzene ND peL 2
Hexachlorobutadisne ND peL 2
Maphthalene ND peL 2
1,2,3-Trichlorobenzene ND nel 2
Dibromoflucromethane fsurrogate) 101 Ya
1, 2-Dichloroethane-dd Gurrogate) 99 . a
Toluene-d¥ farrcgaie) 100 a
4-Bromofluorobenzene frurrogute) g0 T

Pagedof5
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@_ Certificate of Analysis

—_—m s by
Anatylica Managament Labomataras, Inc

“Timm Stecher

Burns & McDonnell

Client Project # 36204/G5A Hardesty Federal Building

15130 South Keeler, Olathe, Kansas 66062
Fhone: (913} B29-0101 « Fax: (913) 829-1184

Laboratory Work Order # : 3079

Client Sample ID:  GSA SP-8 GW-1 Date Collected: 05713/04

Lab Sample [D: 507902 Date Received 05713404

Volatiles Dare Analyzed: 05/26/04  Analyst:  KLL Method:  B260B
Analvte Results Units Reporiing Limit
Dichlorodifluoromethane ND pal 2
Chloromethane ND peL 2
Vinyl Chloride ND ueL 2
Bromomethane ND peL 2
Chloroethane ND pa'l 2
Acetone ND pal 2
1,1-Dichloroethene N pal 2
Methylene Chloride ND pe'l 2
Carbon Disulfide ND pel 2
Methy!l Tert Butyl Ether (MTBE) NI pg'L 2
trans-1,2-Dichlorosthens ND pal 2
1,1-Dichloroethane ND pal 2
2-Butanone (MEK) ND pal 2
cis-1,2-Dichloroethene ND pal 2
2,2-Dichloropropane ND ug'L 2
Bromochloromethane ND ngL 2
Chloroform ND ng'L 2
1,1,1-Trnchlorocthane NI ng'L 2
1,1-Dichloropropene ND ug'L 2
Carbon Tetrachloride ND ug/L 2
|,2-Dichloroethane ND pe'L 2
Benzene ND ug'l 2
Trichloroethene ND pe'l 2
1,2-Dichloropropane NI el 2
Dibromomethane NI el 2
Bromodichloromethans NI el 2
2-Chloroethy] vinyl ether NI He'L 2
cis-1,3-Dichloropropene NI gL 2
4-Methyl-2-pentanone (MIBE) ND - gL 2
Toluene ND Mgl 2
trans-1,3-Dichloropropene ND pel 2
1,1,2-Trichlorocthane ND gL 2
1.3-Dichloropropane ND peL 2
Tetrachloroethene ND Hg/L 2
2-Hexanone ND ug/L 2
Dibromochloromethane ND ug/L 2
1.2-Dhibromoethane ND ugL 2
Chlorobenzene ND pgll 2

MUt Stata Certifiad
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Analytcal Maragerren Labarateries, no

“Tim Stecher

Certificate of Analysis

" Bumns & McDonnell

Client Project #:  36204/GSA Hardesty Federal Building

Client Sample 1D:

G5A BP-8 GW-1

Lab Sample 1D: 307902
Volatiles Date Analyzed: 05/15/04  Analyst:
Analyte Besults
1,1,1,2-Tetrachloroethane ND
Ethy!l Benzene ND
mp Xylene ND
o Xylene ND
Styrene ND
Bromoform NI
Isopropy] benzens ND
1,1,2,2-tetrachloroethane ND
Bromobenzene ND
1,2 3-Trichloropropane ND
n-Propyl benzene ND
2-Chlorotoluene ND
1,3.5-Trimethy] benzene ND
4-chlorotoluene ND
tert Butyl benzene ND
1,2 4-trimethyl benzene ND
sec Buty] benzene ND
1,3-Dichlorobenzene ND
p-isopropyl toluene ND
1 4-Dichlorobenzene ND
n-Butyl benzene ND
1,2-Dichlorobenzens NI
1,2-Dibromo-3-chloropropane ND
1,2 4-Trichlorobenzene WD
Hexachlorobutadiene ND
Naphthalene ND
1,2, 3-Trichlorobenzene ND
Dibromofluoromethane furragase) 100
1.2-Dichloroethane-dd (surrogate) 100
Toluene-d§ urrogate) o8
d-Bromoflucrobenzene isuragate) a0

Butti State Certified

15130 South Keeler, Olathe, Kansas 66062
FPhone: (813) B29-0101 = Fax: {913} 829-1181

Laboratory Work Order # ; 5079

KLL Method:  8260B

Units Reporting Limit
ng'l
ng'l
ne'L
pel
peL
pel.
He'L
na'L
ug/L
ng/L
ugL
ug'L
ugL
ugL
ugL
ugl
ug/L
'l
p'L
na'l
He'l
ueg'L
ue'L
ng'L
ue/l
He/L

He/l
U
U
U

A
%

bd Bk bk Bed bed bd bd B3 B B B b B bt Bl B B b B B B B R B3 b3 b b
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Burns £-

McD m“n.'n

Request for Chemical Analysis and Chain of Custody Record

Burns & MeDonnell Engineering
9400 Ward Parkway
Kansas City, Missouri 64114

Phone: [816) 333-8787 Fax: (816) 822-3463

Attention: T, SJTE'_{,HE;L.;

Laboratony:

Ame Laps

Address:

(5130 & pepsp—
City/State/Zip: £ AT He s
- 1
Telephone: 9,3 75 elol

Document Gontrol Mo:

Lab. Reference Ma. or Ep|sede M.

6?:):%5? ol

2.

G
Project Number: 29,4 HapngsTy FEPERAL Cenper Sample Type N *'ﬁﬂeg
Client Mame: G:S A Matrix %.E T q? , ,
— - — 1 oo £ 5 s
; Sample Depth Sample LE S
Saum;:lir;EL Murnber Sample Evenl (in fest) Gelleepte ; % & . E E ‘h E’ig / , ;"f
S'I.IEr:'IﬁJpN:rrne PZTE:E DS;gnp;?er Round Year From To Date Time‘ 5 6|0 ‘ Remarks
TeP Bl ani __ Shied|e@zo X 2 | x | L 3F9-0/
Gsa [sP-8 | G| Sizjor|A0e | X 2 |x SOT9-03
| [ [
; ........ l_ o
1 i | | —
Sampler iagnarar Sampler jsgnsiee). . .Speeial Instructions;
LsTee e
Relinguished By sigatrel: Date/Time : Temperature Upen Receipt:
1 Sy Sh3er e |
Relinguished By sgnatis: Date/Timea

D5E2E01 Fomn WDKK




APPENDIX D
GEOTECHNOLOGY ANALYTICAL REPORT




Burnsedonnell Ceotechnology Project Mo, 7081.01 42KM
LABORATORY TEST RESULTS
GSA Hardesty Complex
) Gravimetric Volumetric Dry Bulk p 2 Fractional Organic Fractional Organic
Depth (ft) Water Content | Water Content | Density ! orosity Carbon Content Matter Content
Boring | Sample celee

No No. g/g ccfec (g/ce) (7] ()

! b i ; ifi o

From | To | ASTMD2216 | MRBCA 5.6.4 |ASTM n2937| MRBCA | Modified Walkley | Modified Walkley
5.0.3 Black Bl_ark
BH-1 8.0 12.0 0.265 0.419 1.581 {1.586 0.001 0.002

! Based on a geoprobe sampler specimen

* An assumed specific gravity of 2.7 was used.
*Test performed by Servi-Tech Laboratories, Dodge City, Kansas

Sheoet Mo 1






